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- > T' ^^as tc MM s n s <c^? M i9 saw -e *> o T , 

U7^'^'^®Si^ffi^CJ^^«^t^T^^•^.gSffiffi*^. NURBS (Non-Unifor. 
Rational B-Spline Surface) "CfeS ^ S:i^^i:'t-5*Mffit«MW. 

g a ffi® ^ n T V ^ ^ h #IS ^ t- ^ ^ miMi^To 
[0 0 0 1] 
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CO 0 0 2] 
[0 0 0 3] 

apt,, H3 0^c^3v^T, 1 2«)t®T'feSo r®3fe«i2tt, i/y^iffvy 

HI, H3, H4. H7, Hll^) Sr^eM-TS. ClODJtj^ 1 2 jfcT^ 2 0 
[0 0 0 4] 

S3 0^Cfc^^T. t^F^l 3ttU7lx^?^T'fe€), r CD U 7 U ^ 1 3 ifi 
ffiB<Z)iS*f®A'=^^WfCffl*^^fcStlT^f§= i®U7U'i'^ 1 3(Z)^tfMl 4 

U 7 U^' 1 3 ti, 03 1 (C^-ti^ilC, i»^C6fi^C^}•SI3tlTV^S. r 
ro6MtC^)-SiJ^tifeS*f®^a^y (X{*J5»f®-fe^jl> h) 2 1, 2 2, 2 3 
. 24, 25, 26 (21-26) ®J^#«il (Ji^S) (*. 03^® J: SCSM ® 
rfUv'y 2, 1~2 6;6^Mi£bTBx.-&=fo®i:, SttS^Q ^' 2 1 ^ 2 6 
i^bTl,;t*V^t,05i;A^feSo rcDU 71/^^ 1 3fC33V>T«, S*f®>^ 
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[0 0 0 5] 

trftagEt}fflffi;^^?3*-5 U :7 U^' ^ 1 3 (7)|¥lffl^C-^V^T^i, Mx.i^, rMathemat 
ical Elements for Coaputer Graphicsj (Devid F. Rogers, J Alan Adams) (C 

3a)Slf®14«, T^IK 1 <D-)K^T'*«?)e.*l-2.. 
[0 0 0 6] 

[0 0 0 7] 

mi] 

Pi. uNu s(m) Mk. t(w) 

[0 0 0 8] 
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Ni, ^i(u) -h ^,(u) 

\ 1 ( t>L K*:^F<K**i) 

[0 0 0 9] 

iifefc'#{c,#,,^j ^m-5o nm\z. zicDU >^u^^ 1 3cD3twz-z^c^3v^T^i 

ffi{cj3V^Tti»«0tttf (Xlifdfc-^tc^ia) Z-Zhflf4^^i:{ci-^. ?5:S3, 15 
[0 0 10] 

03 0 {cj3v^T, 1 5 \tvyXi::^^. SU>X 1 5 ti. ^ffi^p^®<i::?b'J 
z.<D^\yyXi b tmmvy\y^ ^ 1 3hJcj:y. o/)^Iif^ig$ 
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m2] 

Ni. ,(u) 
^y. s(u) ^ 
Mt, t(v) = 
Mt. t(y) = 
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[0011] 

mmytmi 2^.^M^^t. m^tmi 2*^^(7)^l i*v vyu^^ i 3t*s 

CEReg., «VNii^tiicmi::^^tj<7) (Mx-ti. H^HIWM^^^Sm) , 
BB)tM*S, FMVS S75:^•(7)B^3tM^&^cig^'tSB^)t^^"^->S:V^^. ^LX. 

{R!ia^TE43^co n - 1^'- ACDBB3^A^ - > li. n - if - AcZ)ee3t>'^" 3? - 

[0 0 12] 

4 C:)#SI4'S^^U ^ 2 1 - 2 6 TM^^n-So HP^. 0 3 1 tC^-r U -7 1/^^ 
1 S(D&Mmi ^(D^^. l#acO&*fffi>^n^y ^ 2 1 {C^VM:ij:> 123 

3 (A) JC^f 2#S(Z)SM®'>^D^V^ 2 2lC^VNTlt 

, gI3 3 (B) {zm-rmyt^^^-yf)'^. :fe/)^?>3#a(7)J5Mffi:/a>y^ 2 Sic^s 
v^T^i> EI3 3 (C) Jc^t-BBy6A^->:^^ 6 4 S@ooSM®'/n ^ 2 

4tcj3v>Tt^. 03 3 (D) \zB^myt^^^-yfi\ ssac^swffi'/n 

^Vi^ 2 5^Cj3V^T^i> 1^3 3 (E) JC^t-gB^/l ^ - > ifejb^ ^ 6 # g CDSW- 
ffi >rn >y ^ 2 6 {C V^T li, 03 3 (F) ^C^*^B^3fc>'^•^->*^. •^^x-f'tl*!^ 
$4xT»^ti. :i<Z)#SttB^n ^ 2 1-2 6 tCJ: tj«I«l$4xT^^ti:/^fB3t 
(0 3 3 (A) (F) ) i:^m.^^ZtlZ^^). 0 3 2cZ)m^C7)n 

-bf-AcDB^)t/^'^->?^)'^»^tl'5Xilh^:'5o fft, 0 3 2 ic^t*msc^ n - tT 

3 JCJ: mBLfjt\^m&<D/\>(\:f-2:^(Dm^^^^-yti^^^tl^o 
[0013] 

3(Z)M»ffii 4 i:n9^fjt^mmmz^^:it.iz^^). ^(Dj^o^j^m^^-^^ 
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[0014] 

„ ■Df'j. t^(Dj^o^ji\yyxi 5<Dmv<^WimLx^. -^-cD^^/^ic/suTu 7 ^ 

^ 1 3fllICiDSI*ffi 1 4 S:^ffttl«^V^fe«), l^^X 1 5 (D?^*^® S 
v^r i:{C;S:.S)o -^CQfe*, P>X l 5 OJ^^S: g fitc^Jg-t-S ^ i U > fffe 

[0 0 15] 

S :*:S|^ ItfroifcT & fl«-r ^ t> CO T' & S . 
[0 0 16] 
[^S?:«?Slft-S fc«)(Z)^m] 

[0 0 17] 

o 
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[0 0 18] 

[0 0 19] 
[0 0 2 0] 

< «tc/h $ V N Kf fig^" 5: -r V ^ . 
[0 0 2 1] 

[0 0 2 2] 

7!)-^J^fiS;S tvT < T U >X{C i U nfs^±^ <m^hX ftgPA'^EtS e < 
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[0 0 2 3] 
[0 0 24] 

»#«4ia««)^^tt, u7i/i?^©s*fB*^, mmmmsL^mr^. mm^ 

[0 0 2 5] 
[0 0 2 6] 

URBS (Non-Uniform Rational B-Spline Surface) ■^fe.So 
[0 0 2 7] 

[0 0 2 8] 
[0 0 2 9] 
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[0 0 3 0] 
[0 0 3 1] 

(i. *PS, M^lieKi*®BuMi«:TtcMf ■6%)®T'fe»J, SBfrM)fcT44, B^-tir«&^ 
>r/">'N':;2^>i^(Z)mr®{Cl/>Xl S:fiB;t, I^SfC^tlK 2 ii, VyVif9 3i:m» 

[0 0 3 2] 

. fib, -ecD^ffi^iitjfSffifctt, mytm<D^mmmx'$>^^uRB s (Non-onif 

arm Rational B-Spline Surface) ;<)^0^K$tlTV^S„ U>XHt. ^'^XSJi'? 

mmmx'^sk\'^tiK z.<DmmmmiX'i,t. a^yT.xm-wi.hx^^^. vyxi^ 

[0 0 3 3] 

hro/xn-y^^^:/, ai^SifcT, Sc«i(:T^ (mn, HU H3, H4, H7, 
H 1 1^) 

[0 0 3 4] 

So -euT, z.<DR^m4it, me (a) tc:5t-r j:e)ic, eiic sMfc^j-su^nx 
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, 22, 23, 24, 25, 26 (21-26) <D^#^ (SI^'S) li, 

J:e»JcS*fS^n^v^ 2 1-2 6:^^Sfi5ibTMx^t(^i:, SMffi:>^n*i/^ 2 i 
-2 6 7b^a^LTMx.?fc(/^tjCOh;b'«fe^o 
[0 0 3 5] 

[0 0 3 6] 
[0 0 3 7] 

ffi^^fc-frtc j: BSBe^/N'^-> 03 2, E[3 3) J: U 

:7 i/^ ^ ^^|g^^'5*iLS7b'^^f:bti^o :icz)>KSg^U "7 ^ti, NURBSO 

[0 0 3 8] 
[0 0 3 9] 

©^CSV^T. talH(D(D«iatcJ:y#'Dti^B«ffi3tA'^~> (03 2) Wi 
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[0 0 4 0] 

gB)tA^5f-> (gI32) tfJt^^olZ. U:7U^df(Z)NURB Sc^gfflfflffiSrS 
[0 0 4 1 ] 

^LX. irrlS^tl^n5tS0tC7fcofeh^6T% U>Xlffl(^U'7U^^3*^7|5: 
[0 0 4 2] 

. |rf|StrfBg!fftCfeW€>U'7L/^^3S:K5»S, flfJfJS. W S aSfCagig-t ^ ^ 
[0 0 4 3] 

*^7t.(D^^mtfiy=L^ u-yBy^u.nhfc'^miz'D^^xnmizmm^^o ms 

Ar= 1 20 m- (VyU^^ 3 00« 
Br = 8 0«m ( U :7 1/ ^ ^ 3 
Al=l 20 «■ (U^Xl <Z)8tv[-^£) 
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Bl=120mm(l^>Xl CO^St^^ffi) 

T=20>i«(U>Xl ()t$tf[Z-Z{Cfe(^-5) ^J?^^iS) 

sv=o'' (uyxi (^Mfz-zjcjsw^) mmms^nm) 

Sh-c^ (uyXi (3t*az -Z(c^t:t^) ¥Mffl^:^«) 

Rvo= 1 4 0 Omm (U>Xl (D^ffiCDiSUffi^iS Z - Z ^ ffl^^g) 

Rho= 14 0 om« (uy X 1 (Dmmoy^w^i6z - z\ziB» ^mm^'i^) 
Rvi= 1 3 om« (i/y X 1 (Dm^c^mmytrnz - z {zi^vf ^mm^m 

Rhi= 1 4 0 Omm ( 1^ > X 1 CZ)«ffiC0¥ffi3tW[ Z - Z -5 ffi^^g) 

F=2 2iDm C#..^.ig6«i) 

Lf=4. 6mB (3t3^2 CD'7>r > hC0;5^) 
Rf=0. 7 Sam (^ili2(^'7^' > hCD^S) 
[0 0 4 4] 

CEReg. ^m&h. vyu^ ^ 3(Di<^^^ytm2\tmi:^^(Dt^^. 
[0 0 4 5] 

[^1] 



y u if 9 3 








Ar (BUI) 


B r (na) 


F (m) 


1 2 0 


8 0 


2 2 



[0 0 4 6] 

[0 0 4 7] 
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[«2] 





m J£ 


SL±^m ( c d ) 


22380 


mm^SL ( 1 m) 


404 


U > X (Z) ^ 
(in) 




120 




120 


mm 


20 



[0 0 4 8] 

[0 0 4 9] 

S*fa:/n 2 1-2 ex^mm^ii^o W^. me (a) tc^f U yu^^ 3 
(Z)S*f®4CDe>t», ^Tb^^e? i#a(7)S&Jffi:/n^v^ 2 1 JCj3v>TJi. EI9tc^f 
Be^>'^°^->*^ 2#a(^;Sld'S>^n ^ 2 2 ^cfev^Tii> 1^ l 0 tc^t" 



ffiSE^ 2001-3109260 



1^2001— 013894 



BH3tA°^->;b^> :fe;^^e>4#B(^SI^®•/^>y ^ 2 4 ^Cj3V^T^i, 13 1 2 tc^t* 
BH>^:/^°^->*\ 5SS(Z)St5f®^n >y ^ 2 5 fCfeV^Tli. S 1 3 tC^f 

JC j: U0JW^4xT^ie>tifcB5)tA3?-> (EI 9 75^13 1 4 ) ^ ^ fc J: 

[0 0 5 0] 

Ell. EI2JC^^A^?a;i:e){C, > h(Z);g$ SrfeoT V^^0OT% ^» 

[0 0 5 1 ] 

Z(Drc^^ EI 6 (a) tC^t'i:e)tC. 2 ^C-#jev^JS:l^S:/^ 

^2 3lCfct'j--2)U y^U'^^ 3CD;SI^®4jcett'5-3i<>f > hP 1 "t?, 3t®2(Z)3t 
*^S*f^tlfc^tC, )t® (•7^^^>h) 2(Z)^3gb/)>e,(7)ffi*f3tL4lj:, EH 

tc^t-J:e)tc. ®S^$tifciK^(c^t:J-^7K¥^s i{c*fbT:ftJSe i^^^^^ttTW 
{CffiM^tx. Wm iy^ '^:^y h) 2 6DtuSga*^e5 0m*f^L 5lj:, SS^^ti^c 
iKM{C33ti-^*¥«IS UC*fbT:eS0 2i)^fe'l'tTfilltCffiJW$ti€>o fflW^tifc 
)tL4, L5:6\ X^U-> (El^i^i*) iTti. 13 6 (b) JkXfmi I \ZB^ 

<}^^Lms^^'DXiSL^^n^. fuiau^xi ;^>?)mM$ti^ffi*fy6L 4, lscz) 

Bl^i^l*) _h<07K¥*SH-H*^e) 1 *^e>cD#;K0 1.0 2 i:|^C#Jg-eS: 

[0 0 5 2] 

EI 6 (a) ic^t-<fce)tc, %m.2ii^^n,^'^^^JsLM^yf^nv ^ 

2 1 {C*$t-j--5 'J :7 l/^^ 3 6DSjW*ffi4 JCfet'j'^-:K>r > h P 2 T*. ^m2(D%fi^ 
BLM^titcmz. ^ 'y:^yV) 2 co«3g b L 4 li. E121C 
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fe^L4, L5*^ x^u-> (H^it-T) JiT'ti. me (b) S:tKH9tc^t- 
ti. x^v-y (m^it^) ±(Dm&mY -Yi)^^iyyX ii)^^<D^me 3. e 

[0 0 5 3 ] 
[0 0 5 4] 

cnc^HMJ^^T^ii. l/^Xl <Z)«®^^®{Ct)e*fflffi (NURB S) & 
[0 0 5 5] 

l/^^ 3(Z)ft±(ffNII;?)^S^{C«:S. 
[0 0 5 6] 
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[0 0 5 7] 
[0 0 5 8] 

mz. zLcommcD'm2^mmm^mi 5-^m2 sizm-i^^xmm-t^. z.<n% 

[0 0 5 9] 

j^A'!sisoD^*^T% mmmti^^^m^v. «^®*'^i5?^^^t-*^j, ffi)ta);t«?5® 

gflft®T?&-5NURB S (Non-Unifora Rational B-Spline Surface) 
$tlTV^S. U>X5tt, ritf^XiStT'ti, MBIS^T't; Av^A\ :r.(D^mmmX'it 
. :^'^XX'm^LX\<^^. \y>X5 %:Z.(0^oizii^yi.miZLt:Lm-^\i, 

5<Dmmmifm'^(Di^iz^mvi<Dr^i^, l'yx5a>mmMJ:i3^^\,^M<. u> 

[0 0 6 0] 

^ > hCDAn>y'>^>:/, aiSSifcT, ttS^fcT^ (mH. HI, H3, H4, H7, 
H 1 1^) 

[0 0 6 1] 
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S« -^bT. 30D;S*fB7ti, 02 0 (a) {ZB^^oiC *tttC 5 M^SJ^ tl, 

so#Jc-gIS;^^^^M^tl. ^mim^zij-m^tix^^^o :i(D7mizj^Wi^ntc.& 

*if®>^^n>v^ (^b<(i;5JH-®-fe^'^> h) 27, 28, 29, 30. 31, 3 
2, 3 3 (2 7-^3 3) (Dm^m (SS^S) (i. J: JCMW-H-Zn ^ 2 

7-3 3m&ilLXK^^%(Dt. JSItS:/n^y ^ 2 7-3 3;!)^»MLTMx.* 

[0 0 6 2] 

vyu^^3<Dmm^m(D^mmmit. mmLr=.mimmmmtimi:^3^. mm 

[0 0 6 3] 

01 9 {c^ti--^-?-^ ^ti^n«TcDji*J-efe^o 

Ar= 100miii(U:7l/'^^ 6 (D^^W 
Br= 1 0 0«m (U 6 (D^S^^^&) 

Al=l 20 ■m (U>X5 CO^K 
Bl=100mm(U>X5 (DlS 

T=2 8«ai (1/>X5 (3tttZ - Z (Cfett -5 ) ^jp:^^ffi) 
Sv=0'' (1^>X5 (^Wz-ztcfet-^s) fWISM^ut^S) 
Sh=0" (L/>X5 (3feWZ-ZtCfcit^) 

Rvo= 1 4 0 Omm ( > X 5 C7)^Mc7){BI®^ffi Z - Z j3 t:t -5 ffi^^g) 
Rho=- 3 0 Omm ( 5 CO^SCD^M^tfftZ - Z {Cfett-S ffl^^^g) 

Rvi = 1 4 0 Omm ( U > X 5 (D^fficZ){R[Iffi3tttf Z - Z ^ 
Rhi=2 0 On« (L/>X5CD«®(D^B>tifiZ-ZtCi3H--5ffi^^g) 
F = 1 8miM 
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Lf=4. 6BI1II (^ag2C0'7>r > 
Rf = 0. 7 Sub ()t^x 2 (7) :7 >r ^ >^ > hCD^S) 
[0 0 6 4] 

CEReg. ?:«jeU. V y U ^ ^ Q (Di^^ ^ t.ytm2 Itm C ijO) t^t 
[0 0 6 5] 

[«3] 



'J V U- 5^ 6 




mm 


m m 


A r (ra) 


B r ( im ) 


F ( m ) 


1 0 0 


1 0 0 


1 8 



[0 0 6 6] 
[0 0 6 7] 
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[«4] 







&:kye3l ( c d ) 


18000 




412 


<■■) 




120 


m 


100 




28 



[0 0 6 8] 

AH-yX-MM^n^o KmS®ffi^/^<5f-i/i:l±, gX^IBe^t^mE C E Reg. 

FMvs s)&ifOTB^)^M^s^cal^-t-si^3^>'^^->S:v^•^», -^-lt, 02 1(c^ 

CD n - fcf- A (3DBB3t>'N" HatOD D - If - AC0B^3t>'^° t.iE.^]^ 

[0 0 6 9] 

#S*f®>^D'Vi' 2 7~3 a-C'SOiW^n-So apt., 123 2 0 (a) IC^fU^'^i' 
4f 6 09S*f® 7 (D e) £A%e> l#@®Silf®>^a>yi' 2 7 {C^^^■t^i, 0 2 2 

ic5^-^BB3t>''?3'->*^ £7!)^e>2#a•^±fflll<7)Si^•ffi^^<y^' 2 8^c^3v^T^±, 
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Xlt. 0 2 4 tc^t-BB3t/N°^->5b\ 3#B-eJ:McDjglt®>^n>y ^ 3 0 

^cfev^T^t> 02 5tc^f B2>t>'N'^->*v £/)^e>3#BT^T{B!l(7)S«-H':/n^y 
^ 3 1 j3^/^Tti, 02 6 (C^t'Bg3tyN°^->:^\ 4 # @ CT)^!*®^ D 

^ 3 2 ^Ci3V^T^i, 0 2 7 tC^f ia7t>'^° ^ - > A\ 5 # g (7)S*fffi^'n 

^3 3^Cj3V^Tti, 0 2 8 IC^t'Be^v'^ ^ - -ftl^tlM^^ tlT^^ tl. 

r(Z)#j5«-®>^D^v^ 2 7-3 3iz^i)mm^nxm^nrcm^^^^-y (02 

275M02 8) ^-^^t-^^^tci tj. 0 2 l(7)m^0D^-b^:^-A(DgB^/^"^- 
>;b'i»e>tl^3^^?&^o Sata^^WSya^y^ 2 8-3 l(DHfi0>SlCjSVNT. 

[0 0 7 0] 
[0 0 7 1] 

:noofc*jb. 020 (a) \z^^^o\z. %m2(DM±\z^m.~t ^KM 

ffi:/D^y^3 0{Cj3t't^U:7U^^ 6(Z))KM® 7Cfcl1-'g>-jK^> h P 1T\ 3fe 
^2c3[)3t*^M*f^tiAcI^lC. (^^^^>h) 2cD«ffib:^^^^Z)ffli^)tL4 

li, 01 5^c^t- m^$tif^^KM{cj3t^^*¥jSS 1 Jc^LT:ftSe 1 

, tsf^^ti;^^^^ic^w-5*¥*8s 1 \znhxnm.Q 2^f£\ifym\z\i^m^n^ 

> 020 (b) ^ttJ^0l 2tc^'ti:e){c, Igft^^SPJCiTtcSK^JcS^^n^ 

0 trjfai/>x5 ;^^^fflw$tife^L 4 , L b(DiSLm-^ntcV<mizioVf^yi<^^^ms 

1 ic^fbTcD^^Se 1, 0 2li. (0^ifr) _h(Z)*¥*lH~H:^^e5 

[0 0 7 2] 

02 0 (a) {zi^^jioiz. ytw^2^^i^m^^M^^RMm':fuy 
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tl-;t3tL4, L5*\ ;?.i5'U-> (a^-fr-f) JlT'ii, 02 0 (b) SlO=0 2 2 

L4, L 5<DS:i^$tifc^^ffifcfcWssa:lSs 2 IcMUTW^Se 3, e4tt, 

^ S T' ® ^ tl T V ^ .5 . 
[0 0 7 3] 

[0 0 74] 

ylZf£^^^lzm^^tlt=.t)(DX':^^o t«!oT, rro>Si5fa7 {Cj:^)£*f^L 2 
, L3*'!l/>X5$:iijliLT^1'gP(CB8*f$tl-5^®ffi*f3tL4, L50DB23t/'!^ 

A^t), r®||i6?^)BT?{i, l/>X5®*®^«®{Ctjgfta}® (NURB S) 
[0 0 7 5] 

■euT. #{cr®sii6j^iST'ii, ^>x5®fiiBT®*^ am^T&^t^tb. 

[0 0 7 6] 
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-So o^y, U^l/^^JJ 6(^>SI^®7*^^'>X5<|:^Jt)/^S<TtJ, )feaS2y()^?3 
[0 0 7 7] 
[0 0 7 8] 

J^^^C0ri:5:-«*L/T><^-5o S^oT, 02 9 (a) ® j; iC^tSeft^^iaffitC;^; 
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